I. Introduction
Thin rectangular plates subjected to non-uniformly distributed edge loads are very common in engineering applications as components of aircraft panels, spacecraft panels and machine panels. Accurate determination of the stress distribution in such plates is very vital for the elastic design of such structures. Due to the complex nature of such problems, no mathematically exact or analytical closed form solution has been given so far for thin rectangular plates under non-uniform in plane distributed edge loads (Tang and Wang, 2011). Tang and Wang adopted Chebyshev polynomials as the stress function which satisfy the stress boundary conditions, and then used Ritz method to find the distribution of inplane stresses of thin rectangular plates under non linearly distributed edge loads based on the theory of elasticity. They studied plates with different aspect ratios under uniaxial and biaxial parabolic edge compressions with the help of the mathematical computational software Mathematica (Tang and Wang, 2011). Their solutions satisfy exactly the stress boundary conditions, and agree excellently with numerical results obtained by the finite element method and differential quadrature method (Tang and Wang, 2011). The plane elasticity problem for thin isotropic plates consists of obtaining solutions to the biharmonic equation in terms of Airy's stress function (Devarakonda, 2004)  are normal stresses, and xy  is the shear stress.
II. Research aim and objectives
The general aim and objective of this study is to apply the variational Ritz method to solve the elasticity problem of finding stresses in rectangular plates under inplane loads distributed parabolically on the two faces () xa  of the plate. The specific objectives are:
(i) to formulate the problem as a variational problem by formulating the variational functional for the problem.
(ii) to simplify the variational functional formulated using Airy's stress function, ( , ) . xy  (iii) to solve the variational problem formulated in Airy's stress function to obtain the Airy stress function that ensures equilibrium of the problem. (iv) to find the stress fields ,, xx yy  and xy  from the Airy's stress function.
III. Research methodology / theoretical framework
For two dimensional linear elasticity problems on the xy coordinate plane, the total potential energy functional,  is given by Equation (2) For plane stress problems, the stress-strain law can be expressed as Equations (3) (4) (5) (6) (7) (8) 1 ()
1 () 
Using the stress-strain law in the total potential energy functional, we express the total potential energy functional in terms of stresses as 
In the absence of body forces, 
The total potential energy functional becomes expressed in terms of the Airy's stress function ( , ) xy 
Then for arbitrary variation of the unknown parameters c i of the Airy's stress function, the variation in 
For N arbitrary variations of the unknown parameters of the Airy's stress function, the first variation of the total energy functional yields a system of N equations in terms of c i , i = 1, 2, …, N given by Equation (30).
IV. Application of Ritz method to a plate under uniaxial parabolic inplane load
As a specific illustration of the application of the variational Ritz method, consider the rectangular thin plate 22 ab  loaded in plane as shown in Figure 1 . The origin of the Cartesian coordinates system is chosen to be the center of the plate in order to take advantage of the symmetry of the plate and the symmetrical nature of the load distribution. The x and y coordinate axes are chosen to be parallel to the edges as shown in Figure 1 . 
where p is the value of
The Airy's stress potential function ( , ) xy  is approximated as a linear combination of coordinate shape (basis) functions such that 
For a three term Ritz solution, we use
For square plates, a = b, and we obtain: 
The variation of the normal stress field xx  on the plane x = 0 for square plate is shown displayed in Table 1 for one term (parameter) Ritz solution, and in Table 2for three term (parameter) Ritz solution. 
